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DANGEROUS DUSTS*
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FEVES subjeet on which [ oame to ~speak s 1m- Another case o was that of awman who hl de-
portant for two reasons,  Iu the fest plaee, | veloped tuberendosise e vl worked as acentter
this question of dust, dancerous or otherwise fol colton elotho with seissors and with o machine
constitites the mest boportaus problem i the [inone of the most hich-crade private chavitable
whode fchd of industrinl weedieine and, seconds enterprises for the Tandicapped that L Lknow o
ly, dust is the source of one vl the most vicious;in Dostou. [le was under the cave of a woll-
“rackets” inflicted on this country, This latter | known and competent physieian, In going over
I will deseribe briefly. the files of this case I read a letter from this
The basis of this racket is founded on (1) ig- | physician to the effeet that his patient’s exposiin
norance on the part of the workinuman, (2) ig-{to this cotton dust, inhaled in the course of itis
norance on the part of doctors as to what dusts | work, might well have led {o pnetmoconiosis and
are dangerous and (3) unserupnlous and mer-;should therefore be considered a possible causa
cenary Lwyers, The average workman is well:of lis tuberculosis, Naturally, I had inspectad
aware that the eranile cutter, who has been ex-jthe premises where this man worked and kuew
posed to granite dust and has been disabled | that the dust was econspicuous by its absence and
therchy, quite properly receives compensation, as | that the quarters were light, airy, clean and well
does the sandbluster and, in many instanees. the | ventilated; by no conecivable chance could the
foundry worker. Naturally, the laborer is in no | dust have been in any way a cause of his illness.
pousition to make a distinction between the vari-]  These are examples of what I believe to be
ous vavieties of dust, innoceuous or danzerous. lignorance on the part of physicians desiring to
Al dusts look alike to him. Thevelore, if in the ' help out their patients. The following ecase is
course of his work in a lime kiln, a fextile fac- | rather different. A man in a certain very large
tory or flour mill or elsewhere, he comes down!industry in this eountry may be exposed in the
with bronchitis, bronchiectasis, asthma, tubereu- | course of his work to minimal amounts of rust or
losis or something similar, he very naturally jiron dust, which is béneficial rather than harm-
avegues that it was the dust that caused it and  ful, equally minimal amounts of lime, which
claims damages. This brings us to the sccond {confains a microscopiec amount of a harmless
reason for this racket, which is likewise based on |silicate (lime in fact is often advocated in treat-
ienorance—ignorance on the part of the medi- {ment) and some powdered soap, one of the in-
cal profession as to what constitutes a dangerons! gredients of which is a silieate, perfectly harm-
dust and as to the difference between the general | less in such minimal quantities. The powdere]
term, pneumoconiosis, and the specific one, sili- |soap is used for lubricating iron or steel wire
cosis. Of the many physicians whose testimony |as it is drawn through a die. It should be borne
1 have listened to in such cases I know of only [in mind that this soap was a lubrican!{ and in no
one that T fecl is actuated by incrcenary mo- | way an abrasive, as an abrasive soap would have
tives Lor testifying as he docs. In the vast ma-|ruined the wire. The physician I have in mind
jority of instances of this-kind, doctors arc testi- | testified in five of these cases, in whieh I like-
fying for their clients with honest and sincere|wise appeared. In one case the autopsy showed
motives. A few examples of this might well he |that the man had died of cardiorenal discase
given here. with no trace of silicosis in his lungs, but it was
A physician, whom I have known for 30 years | claimed that the man had had silicosis and that
as an intimate friend and a high-grade general |this was responsible for his death. Ilig testi-
practitioner, testified in my presence that a cer- | mony in the other cases was along similar lines.
tain manr_who had been working in a woolen | Of this nothing further nced be said.
mill had aequired a chronic asthmatie bronehitis| The third factor, and the most important one--
because of the dust to which he was exposed in |in the development of this racket, is the erooked
the coursd of his work. He had never inspeeted | and mereenary attorney. One of the very large
the mill itself. Aside from the fact that wool | industries in this country, that of ccment
dust is perfectly innocuous and never has caused | making, where workers may be exposed to one of
any scrious disease, I personally had inspeeted | the harmless silicate dusts, has been subjected
this mill which was situated in one of the sub-|to attacks on this basis with the result that ver-
urbs of Doston and had found the conditions | dicts of $15,000, $20,000 and $25,000 have been
there to be the most hygienic that one could ex-|awarded to the plaintiffs, with cases said to
pect. There was practically no dust. amount to over $12,000,000 now pending! Clever
*Read before the. meeting ot the Amerlean Ciintcal and | lawyers with able assistants, a hired group of
f;g;moloclcul Asnociation at HRichmond, Virginia, October 27, witnesses and unscrupulous pl\ysicinns were able
tilawes, John B.. 2nd—Preaident, Boston Tuberculosis Asso- [tQ carry on this remunecrative occupation for a

clation, For record and uddress of author see "This Week's .
Isauc.” page 180. r very long time before the manufacturers com-
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bined resources to defeat them. So much for one
aspect of this question.

. Now I return to my subjeet, ‘‘dangerous
dusts.”’ The title is a bit of a misnomer as there
is only one¢ dust that may be dangerous and that
is the dust which contains silicon in some form.

All the organie dusts and those inoreanic dnsrs,

which do nat contain silicon arce harmless. Test
there be a storm of dissent from those who wish
to contradiet me when I make this statement,
nay I first define the word, ‘‘dangerous’’, ns
used here. By “dangerous’’ I mean a dust that,
either by itsclf or in combination with seme-
thing else, injures or irritates the lungs or leads
to a fibrous tissue reaction which reduces the
individual’s resistance to tuberculosis and other
bacterial discases of the respiratory tract. Nat-
urally, I do not include chemieal poisons.

Let us first consider the orzanie dusts. Street
dust, althouneh it may contain small amounts of
silica, in ifself is harmless. The only danger in-
curred in breathing street dust comes {rom the
cerms that may be present. especially in winter.
'T'Im-c has been a great deal of Joose writine
about the danger of organic dusts. Ior many
vears the high mortality among the workers in
tobacco factories was notorious and was blamed
on the dust. The truth of the matter is that
tobacco dust is not dangerous but that the work
involved in this industry called for little or no
physical exertion and, therefore, invited wenlk.
lings, while, in addition, the hyeiene of the work-
ers was notoriously low. Consider the textiles,
cotton and wool. Anyone going into the sort.
ing room of ecither a cotton or a wonlen mill
“will nsually find the air full of dust. ITere the

. bales of raw material are opened and the con-
tents ‘‘fluffed up’’) asit were. Armfulsof the eot-
ton or wool are then put down an immense chute
by the workmen, where it is carried on to the
next department. In the majority of instances,
anyone entering this room for the first time, nn-
less lie is absolutely nonallergic, will soon notice
a tickling of his nosc and a strong tendeney to
rub or seratch that organ and, sooner or later.

_ will expericnee_some sneezing. Qtrong]y allergic

persons will have this to a marked derree. Cer-
tain individuals of this type often eome down
-with a severemeute rhimitis-or a-bronehitis due-
ing the first 10 days or so of their work in the
sorting room, which soon .passes off, however,
" leaving no ill effeets. All this does not mean that
wool or cotton dust is dangerous in the slightest,
And vet one of the most marked cases of silicosje
that T ever saw was in a workman whose job forp
many vears had been in the sorting room of &
large factory where woolen carpets were made.
A laree part of the raw material in this roem
came from Lgypt or some other foreten smnly
district. Amazed at finding silicosis in a wnol
worker when I knew that wool conld not be the
cause, I investigated the plant and in this room

found an cighth to a quarter of an inch of brown
desert sand on the floor, some of which, in the
course of the work, was ol necessity breathed
in—hence, this man’s silicosis.

Another marked case of silicosis oceurred’in a
man who had worked for many yeacs in the
Walter Daker Choeolate Factory in Milton. and
vet cho-olate and cocoa dust are certainly in-
nocnons enonch,  This man's sole job, I found
on investivation, was to resurface the granite
nmill wheels used to grind the encoa bean. An-
other very marked and eventually fatal case of
bronchicetasis oceurred in a worker in a large
Inmber mill where every workman was exposed
to varvinge amounts of wood dust. In this case,
however, the man fell down a chute into which
sawdust was poured and was taken out, uncon-
scious, an hour later from the mass of sawdust
which had buried him. Ilere azain there is
nothing 1o prove that wood dust is harmful.
And so T might go on through all the organie
dusts.

Now 2 word about the non-silicon-containineg
inorzanie dusts.  The worker in.the soft coal
mine develops anthracosis, which shows up strik-
ingly on an x-ray, but it is nof a disabling dis-

case, nor does it predispose lhim to tubereulosis.

If he gets silicosis, as some of the workers in
the hard coal mincs occasinnally do, it is be-
cause of the granite or silicon-containing rock
in whieh the coal is imbedded. T have no doubt
but that the slate and marble workers will pre-
sent changes in their lungs after years of ex-
posure to this dust, but such exposure eertain-
ly does no harm. Jxposure to lime even scems
to do good.

Granted, then,—T feel sure that many of
vou will not grant it—that the only dangerous
dust is the one that contains silicon in some form,
what are the factors that determine the deeree
of danger in the exposure to such silicon-
containing dusts? Thcsc may be given as fol-
Iows.

(1) The amount ov proportion of silica pras-
ent in the dust. Silicon is such a com-
mon clement ‘that it might be said to be
wbiquitous. It is present in small amounts
in practically all strect dust. The stiil-
ness of the fibers in hay, straw and eere-
als and that of the feathers of birds is
dne to silicon. It is a normal constituent
of lung ash up to 1 per cent. It is only
when it is present in exeessive amounts,
such as in granite dust and sand, which
arve nearly pure silicon, that it constitutes
a menace.

(2) The form of silicon present in the dust.
I'ree silicon, Si0., as found in granite
and sand, is infinitely more dingerons
than combined silicon, as found in the
silicates  with one exception—asbestos.
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Foxeept for ashestos the <ilicates vy be fdo not take the statement of the patient or that
deseribed as comparatively harles<bol his fricnds ory indeed, of his family physi-
Consisder tale, Tor instance, Tate, o neie- fetin entively for granted, hut that, wherever
nesium sitleate, is the basis of whost al! Tpossible, vou go throngeh the plant and see for
toilet powders and is used cxtensively o pyvoneselt the exact work that the man or woman

the vabber industey, Tt ravelvs i ever tdid and how muech actuat dost he o she was
Bas been known to eanse s disalibing hros pexposed toin the conrse of said work, This, of
<isin the hanes, cotrse, does not mean that you must take a
Tl s ol Uhe dust parlicies Particles dust connt or malke a chemieal analesis, whindy

of less than O microus ave most daneer-
ons.  Parvticles aver that size do not coter
info the finer tissues of the unes and ave,
thevelore, practically innoecuous. The vafe
ol the fibrous reaction in the lunes i<
proportiosal to the fineness of the dust.

(4) The density of the dust. If the number
of particles of silicon-containing dust per
cubic foot of air exceeds twenty nullion
such a dust may be said to be danzerous.

(3) Intensity of the exposure. The granite
entter working with a surtfacing machine
is exposed to infinitely move dnst than the
foundry worker, who is only oceasionally
in certain types of work exposed to much
dust. A survey in Massichusetts showed a
silicosis meidence of 15 per cent in gran-
ite cutters and only 8 per cent in forndry
worlers.

{(6) Length of the exposure. Tt naturally fol-
lows that the longer the exposure the
greater the inhalation of dust.  An .ex-
posure of 12 to 15 years is the averawe
time required to give a granite cutter «
disabling silicosis, while one of 2 to 3
years can cause it among asbestos work-
ers.

(7) Finally, and I might eall this the mos
important factor of all, we come to that
indeterminable question, the individual
resislance to dust. Just as certain persons
are extraordinarily resistant to tuberem-
losis, so are others, for no known reason,
able to breathe in large amounts of a
dangerous dust over a long period of
time without damage -to their lungs.

Tach one ef the ubove points must he taken
into accounE? Bearing them in mind, let us now
consider the “diagnosis of silicosis. This has
been left far too long entirely in the hands
of the roentgenologist. If the x-ray man in conrt
or at the clinie says that the plate shows a dif-
fuse, nodular fibrosis and makes a diagnosis of
silicosis, no other faetor pro or con, up to the
present time, is apt to be given serious cansid-
eration. T object strongly to this.

The diagnosis of silicosis, just as the diagno-
sis of tubereculosis, depends upon various fue-
tors, the first of these being the history of ex-
posure. Whenever you are- called to give an
opinion upon such a case, I would beg that vou

shouldd be obtained Frone experts, bt it does
mean using one’s ¢connon sense in sizing up
the situation.  The second point to be considered
i making a diagnosis concerus the swmploms,
The most striking of these is shortness of breath
coueh may be, but often is not, present, while
loss of weight and strength, blood-spittine and
sencral weakness are often conspicuous by theie
absence.  Shortness of breath by itsclf, with-
out any other condition to explain it. is an -
portant point.

Third to be considered ave the physical signs
in the lungs. These, again, may be conspicuousiy
absent; but, in well-advanced cases. generalized
dulness, most marked at the bases and extewd-
ing upwards, front and back, havsh, prolonged
and often diminished espiration and occasional
fine, high-pitched rales, as if two picees of
fine sandpaper were being rubbed togcther, are
nuportant to bear in mind. In addition to these
signs there is one on which I am coming to
place much importance, namely, a marked re-
striction of chest expansion on takineg a deep
breath. This is especially true in asbestos work-
cers. [ have seen necarly 75 men and women
that have been exposed to asbestos dust and
have found that the one striking sign preseut
in those in whom I have made a positive diay-
nosis has been a greatly diminished chest expan-
sion, ravely over one inch. One man of nearly
70 years came in to sce me who had worked
for many years in this particular factory as a
night watchman and who by the very nature
of his work had been exposed to little or ne
dust. Ilc had marked arteriosclerosis and cou-
siderable emphysema and complained of short-
ness of breath, but nevertheless he was able to
expand his lungs nearly threc inches. XN-ray
showed normal lungs except for a moderate
emphysema.

Finally, we come to the z-ray. This, in ad-
vanced cases of granite cutter’s silicosis or that
of the sandblaster or indeed in well-marked ns-
bestosis, speaks for itself. The borderline cases,
however, are very difficult to decide upon, so
much so, that I know of no two x-ray men who
would agree. Of course, the presence of a
complieating tuberculosis, with a history of ex-
posure to a dangerous dust and even slight signs
in the lungs physically or by x-ray, would tend
to justify a positive diagnosis, which without

these would be impossible.
Asbestosis is a relatively new disease, cun-

I

tions
1'(‘gir
wete
hand
proc
on
rnedd
St
Sir
stthje
cnre
tions
or fr
calor:
sary
No at
of th
2950
and
the a
ultra-
ducin

Ou
nf Spe
sulfat
gate

*Fror
Inntitin

Congy
Public
bridge,

tLun!
ratorfes
achuset
Ansoein
For rec
rage ts



4 3
el
n&t} ot
phyti-
erever
for
adn

1 wWas
hix, of
take a
which
todoes
ng up
i(](‘l':“.l
ploms.
neath
while
e o
v othelr
with-
i im-
Dostyna
uously
ralized
Xtend.
](l”'_’('(!
istonal
ves of
. are
y those
ne to
il pe-
doop
ViLatti
toand
resent
diie-
-
warly
orked
TN oA
ature
o
von-
uhm:t-
ale to
N-ray
lerate

n ad-
* that
d as-
sases,
UL RO
whio
of a
f ex-
siems
tend
hone

VOL. 216
NO. 1

EVALUATION OF ULTRAVIOLET THERAPY—~BUNKER AND HARRIS 165

cerning which we know remarkably little exeept
that it does not secem tg correspond to the laws
coverning silicosis in general. Therz is not the
slightest doubt, however, in my mind at least,
that asbestos dust is the most dangerous of all
dusts. Asbestosis is able to produce total and
permanent disability in a remarkably short
length of time, even after only 2 or 3 years”
exposure and veeasionally Tess, as compared with
the much slower and more gradnal action of
pure silicon and the great majority of silicates,
Asbestos 1s an almmimum or magnesinm sili-
cate or a combination ol these ov others and, in
its chemical analysis, azrees closely with that
of tale, cement and certain other silicates. The
fact remains, however, that asbestos is extreme-
Iy dang-evous and fatal, while tale. cement amed
other silivates are comparatively iunocuous ex-

cept under prolonged, intense cxposure along
with a very greatly lowered individual resist-
ance.

The points emphasized in this brief talk on
a very big subject ave ithe following:

(1) That there is only one danzerous dust—
that containing silicon in some form;

{2) That the diagnosis should be based. net
purely on xX-ray, but on a history ol ox-
posure, on the clinical symptoms and on
the sions in the lunes) along with he
X-ray; and,

(3) That, whenever possible, a personal in-
spection of the elaimant’s work should be
niade noorder to see for one’s self jus.
Liow much dust exposure there is, thus in-
siring o correet and Faiv decision,

PRECISE EVALUATION OF ULTRAVIOLET THERAPY
IN EXPERIMENTAIL RICKETS*

BY JOHN W. M. BUNKER, I’H.l)‘,’i’

I.\' a previous communication, Dunker and Har-
ris' recorded the opinion that light radia-
tions of wave lengths other than those in the
region, 2300-3100 Angstroms, which at that time
were generally regarded as constituting a ‘“vital
band’" of light. may assist in the biochemieal
processes of rickets therapy. This opinion, hased
on preliminary qualitative studies, was strength-
ened by the findings of Sonne and Rekling,” who
sierested 2330 to 3025 as an antirachitic revion.

Since 1930 but few reports hearing upon this
subject have appeared.  Knudson®* preported
cure and prevention of rickets in rats by radia-
tions from either a quartz mercury vapor are
or from a G153 8-1 bulb and defined the eram
calories of these heterogencous radiations neees-
sary to cure a rat whose skin had been depilated.
No attempt was made to evaluate different parts
of the spectrum.  Gorter®. reported that only
2950 to 3100 Angstroms are active. Kundson
and Denford® reported in abstract form that
the antirachitie-effectiveness. of monochromatie
ultraviolet light does not correspond to that pro-
dueing erythema, but details ave lacking.

Our own study,-continning with optical filfers
of special glasses, quartz and solutions of nickel
sulfate and ecopper sulfate, enabled ns to investi-
gate spectral zones of decreasing wilth, One

CEvam the Dhododeal Hesetteh Taboratoyies, Massae heeoris
Institnie of Technology,

Contnibution Noo T3 C(rom the Department of  Bielouy ol

Publie Frealth, Massachusetts Institate of  ‘Pechunology s Cane
Bitdze, Muss,

thunher, Johin W, W —Dirnctor of Lialogival Reseitiah Labe
tutottes and Professor of Physiology ated iochemistes,  Noass-
A hnwettsy Institute of Technology, Harris, Robert S—Roseaseh
Axcpciate an Btelogy, Masxachoss tts Institute of  Technalocs
Tor yeconds and asblresses ul anthe 5 soe This Weeld's Tawne
Page 1sg

AND ROBERT X0 HARRIR, iyt *

handicap of the filter method is the difficulty of
climinating longer wave lengths while retain-
ing shorter, sinee inercasing absorption is gen-
erally first obtained at shorter wave lengths.
Another diffienlty lies in the Ffaet that such
filters do not cut off sharply, but generally
allow definite increments of lonrer or shorter
wave lengths to be present in a seleeted band,
which increments must always be of unknown
relative importance, if in fact there be a differ-
ence in the relative effectiveness of various wive
lengths,

By the filter method it was determined that a
band made up principally of light from two
lines of the mereury are spectrum, namely, 3025
and 3130 angstroms, showed some therapeutic
value in expevimental rickets in rats.  Subse-
aquently, by the use of a water-cell monochrom-
ator. deseribed by ITarrvison,! we were able to
eliminate from further consideration the line,
3130, which was completely ineflective at an ap-
plied enevgy of approximately 1.73 gram calovies
per rat, IR -

All the subsequent “work was done with a
Bauseh & Lomb quartz monochromator (type
No. 33-86-05) with prisms § em. by 8 em., which
transmits suflicient encrgy from a 6 inch, 220
volt Uviare fo permit treathment of rachitic rats
with single lines of Y,

Erperimentel

The arrangement of the equipment used in
the phase of the investigation dealine with
monochrmnatio radiations is shown in figare 1.

I a white fransite housing, 13, open at top
and bottom and raised from the beneh on Jegs,
a vertical 6 ineh Uviare, .\, was placed in the
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